SUMMARY Seventy-seven new patients suffering from ophthalmic zoster and a selected group of 69 old patients were carefully examined with regard to external ocular movements. An incidence of 31 % of ocular pareses was found in the new patients, and 58 in all were analysed. We were surprised to find several of these were contralateral and bilateral palsies. 28 % of the palsies were asymptomatic, due to diplopia being present only in extremes of gaze and the rapid development of suppression in the affected eye. The theories of aetiology of these pareses are discussed.
The cranial involvement takes many forms. A meningoencephalitis may develop (Schiff and Brain, 1930; Krumholz and Luihan, 1945; WorsterDrought and Sargent, 1949; Appelbaum et al., 1962; Rose et al., 1964; Norris et al., 1970) . Contralateral hemiplegia occurs rarely, either in an isolated form (Baudouin and Lantvejoul, 1919; Rollett and Colrat, 1926; Biggart and Fisher, 1938; Hughes, 1951; Cope and Jones, 1954; Minton, 1956; Laws, 1960; Acers, 1964) , or accompanied by hemianopia (Franceschetti et al., 1955) , aphasia and agraphia (Gordon and Tucker, 1945; Leonardi, 1949; Anastostopoulos et al., 1958) . Other cranial nerves may be implicated simultaneously. Optic neuritis has been well described (Duke-Elder, 1940;  Edgerton, 1945c; Pemberton, 1964; Harrison, 1965; Ramsell, 1967) . The VIIth nerve is occasionally involved (Hunt, 1909; Edgerton, 1945d) , and a contralateral VIIth nerve paresis has been described in 1 case (Norris et al., 1970) . Third, IVth, and VIth nerve palsies occur more frequently (Edgerton, 1945e; Goldsmith, 1968) , the IlIrd being the commonest (Kelly and Dulley, 1975) . All 3 may be involved together as a total ophthalmoplegia and are usually accompanied by proptosis (Carmody, 1937; Edgerton, 1945f; Lister, 1948; Pincus, 1949; Von Siegert, 1964) . Many series have been published giving the incidence of extraocular muscle palsies as 50% (Hybord, 1872; Flament and Bronner, 1974) , 7% (Desirat, 1903; Worster-Drought, 1923) , 100% (Nover, 1970) , 12% (Rebattu et al., 1933) , 130% (Edgerton, 1945g) , and 14% (Hunt, 1909) .
In this paper we present our own series based on a large number of patients.
Patients
The patients included in this study were 
Results
Twenty-two cases of paresis were found in the 77 new patients examined, giving an incidence of 29 %. A total of 58 cases of external ocular muscle paresis were discovered among the new and old patients. Forty-two of them complained of diplopia, 32 constantly. Sixteen of the patients were asymptomatic, although 8 admitted to diplopia on testing in extremes of gaze. Careful analysis of the 58 pareses showed they tended to fall into 5 categories ( Table 1 ). The different cranial nerves involved in the ipsilateral and contralateral groups are analysed in the Venn diagram ( Fig. 1) . The third category revealed slow recovery of the original ipsilateral paresis, and always a contralateral IlIrd nerve palsy superseded, although the same branch was not necessarily affected on each side (Table 2) . A small percentage of cases had the same muscle paresis on each side from the beginning, but other underactions were present, usually on the side affected by the rash. Complete ophthalmoplegia was accompanied by proptosis in 3 of the 4 cases seen, and 1 of these in fact had bilateral ophthalmoplegia and proptosis. with palsies, and it should be noted that the youngest was 46. All the pareses were detected within the first week of the rash, although it was often difficult to examine Months after onset of disease eye movements at this stage owing to the lid swelling and malaise of many of the patients. Fig. 3 shows the duration of symptoms, and it is significant that there were only 3 cases lasting for more than 18 months. However, an orthoptic defect could always be found in all patients despite the excellent subjective recovery.
The incidence of other ocular complications of zoster in the ocular motor palsy group was compared with those occurring in a comparison group of 46 patients seen at the same time with no ocular motor defect. The results and statistical analyses are depicted in Table 3 . There was no clear relationship between any of the sectoral lesions and a particular external ocular muscle underaction. Neither was there any significant correlation with the results of the special investigations.
Three patients had ipsilateral VIIth nerve paralysis without auricular involvement. A further 3 developed contralateral hemiplegia within 1 month of the onset of zoster, and a fourth developed an ipsilateral hemiplegia 2 years after the rash. (Cope and Jones, 1954) . The second is an allergic response of the central nervous system to the virus, which is not primarily vascular (Krumholz and Luihan, 1945; Appelbaum et al., 1962; Rose et al., 1964) . The third attributes it to an occlusive vasculitis induced by the virus (Gordon and Tucker, 1945; Feyrter, 1954; Anastostopoulos et al., 1958; Wray, 1972) . A fourth theory (for which there is little evidence) suggests the varicella/zoster virus activates another latent neuropathic virus within the brain (Appelbaum et al., 1962 (Biggart and Fisher, 1938; Godfredson, 1948; Goodbody, 1953) , or by random spread (Cope and Jones, 1954; Acers, 1964) . The former pathway could be along the proprioceptive neurones of the oculomotor muscles in the Vth nerve (Denny-Brown et al., 1944) . Alternatively, virus may reach the brain by means of a basal meningoencephalitis, which is well described in the literature (Schiff and Brain, 1930; Wynne Parry and Laszlo, 1943; Gordon and Tucker, 1945; Godfredson, 1948; Hughes, 1951; Norris et al., 1970) . The area chiefly involved is thought to be the pontine region (Worster-Drought, 1923) . Many features can be attributed to this: headache, general malaise, pyrexia, bilaterality of lesions, multiple cranial nerve palsies, hemiplegia, CSF findings, and the rare cases of cranial nerve lesions secondary to a remote primary zoster lesion (Thomas and Howard, 1972; Keane, 1975) . Against this theory is the delayed occurrence of many of the cranial nerve lesions, the lack of symptoms and signs of encephalitis in many of the patients, and the rarity of bilateral lesions other than oculomotor palsies. Thirdly, a separate cranial motor neuritis may occur simultaneously with the trigeminal lesion, presumably also owing to the presence of latent virus activated by the same unknown stimuli. This could be a satisfactory answer for contralateral palsies and the occurrence of lesions at a different level from the primary rash (Denny-Brown et al., 1944; Keane, 1975) . However, it is somewhat unsatisfactory to postulate 2 distinct lesions and could not adequately explain the association of squints with other ocular complications of zoster.
The last pathogenic mechanism to be considered is that of occlusive vasculitis. Various sites have been prosposed. The earliest suggestion was that of the muscle cone and orbit with accompanying myositis, perineuritis, and thrombosis (Wyss, 1871; Abadie, 1898; Aubineau, 1914-15; Kreibig, 1938; Von Siegert, 1964) . While this would be in keeping with the picture seen in total ophthalmoplegia with proptosis, iritis, and iris atrophy, it does not explain the isolated and contralateral ocular palsies we have seen or the rarer cases of contralateral hemiplegia.
The second site to be described was the cavernous sinus and orbit apex with involvement of the adjacent IlIrd, IVth, and VIth nerves (Rebattu et al., 1933; Edgerton, 1945g; Franceschetti et al., 1955; Walsh and Hoyt, 1969; Scheie, 1970) . The difficulty here is to account for hemiplegias and the bilaterality of lesions, although it is true that the cavernous sinuses of both sides intercommunicate freely. The origins of the middle cerebral and ophthalmic arteries are here, and an ascending vasculitis may spread along these, with accompanying thrombosis (Gordon and Tucker, 1945; Anastostopoulos et al., 1958) . This may be mediated by a granulomatous angiitis induced by the varicella/zoster virus, involving the carotid artery, ipsilateral to the involved eye and segmental (Rosenblum and Hadfield, 1972; Victor and Green, 1976) . In favour of this theory is the delayed onset of contralateral hemiplegias, hemianopias, and aphasias secondary to damage in the region of the internal capsule, and the occurrence of ischaemic optic neuritis and iritis. But it is a rather unsatisfactory mechanism for evoking contralateral ocular palsies.
A third site of vasculitis in the brain stem has been described pathologically by Feyrter (1954 (Marsh, 1976b) .
It is quite clear that much work needs to be done on the pathogenesis of zoster and its complications. The disease is still a great mystery and despite its clearly proved association with varicella virus the theory of latency is not proved. The connections between the virus and lesions seen are also not understood. Neither is it known whether continuing presence of virus is necessary for the production of chronic lesions. There are many difficulties in clarifying these issues. No animal model exists for zoster, and there is a great problem in obtaining postmortem information on well-documented patients with zoster, especially in processing material for immediate histological, virological, and immunological checking. It is to be hoped that advances in these techniques will provide the therapist with the information he needs for the effective handling of this disabling disease.
